Introduction
In order to be usable at no inordinate processing cost, language may reasonably be expected to adhere to what we may call the invariability principle. Whether a certain property is generated by rule or part of an item's long-term memory representation, the general expectation would be that this property materializes in much the same way across different speaking situations. Take lexical stress as an example. In a word such as paraphernalia, the main stress should always fall on the penultimate syllable. Variable stress placement would clearly be both to the speaker's and the listener's disadvantage.
It is well-known that the invariability principle is not slavishly adhered to (by one and the same speaker). 1 If this principle is unintentionally violated, we customarily speak of errors. In the case of intentional violations, a distinction has to be made between optional and compulsory deviations. Whereas the former type is usually meaningful, the latter is not (e. g. morpho-phonological alternations). The meaning-generating function is a direct consequence of the structuralist maxim of contrast.
Let us focus our attention on one such optional deviation, viz. the use of deviant lexical stress. Deviations from typical stress patterns come in two types. They may either induce a stress shift, i. e. a prosodic reorganization of a word, or a stronger phonetic realization of the stressed syllable. Both types of deviation have been reported in various places (e. g. Fudge 1984 , Couper-Kuhlen 1986 , Kreidler 1989 . They are generally discussed in terms of the emphatic, the contrastive, and the rhythmic function of stress. It is remarkable that the emphatic function tends to leave the basic prosodic structure intact whereas the contrastive and the rhythmic function are ordinarily expressed by stress shifts, as shown in (1) and (2).
(1)
The book refers to cýtology, not to hístology. (Bolinger 1961) (2) thirtéen vs. thírteen sailors
In (1), the lexical contrast is coded by the stressing of the first syllable, which is usually unstressed in the two words in question. In (2), the stress shift is caused by the desire to avoid a stress clash (see also Wiese 1996: 306 ff.) . 2 Interestingly, also the emphatic function may be realized by means of a stress shift. Gussenhoven (1983) reported that in Dutch 1. Idiolectal and dialectal differences will be ignored here. 2. Stress clash avoidance has also been argued to motivate diachronic change as well as restrictions on synchronic word formation rules (see Raffelsiefen 1998: 239) .
the main stress may be retracted to achieve a stronger rhetorical effect, which can be seen as an instantiation of the emphatic function. A pertinent example is provided in (3).
(3) politíek(e) 'political' J een pó litieke zaak 'a political issue'
Note that the emphatic function appears to depend on the rhythmic function in Dutch because, as Gussenhoven (1983: 604) states, stress retraction occurs only if the word in which this process happens is followed by a word with initial stress. However, it is clear that the emphatic function cannot be reduced to the rhythmic one because the former is an optional and marked process. The present paper takes up Gussenhoven's lead and extends it to Standard German. While Gussenhoven's analysis was centered around the rhetorical function of stress shifts, we will be concerned with the formal properties of stress-shifted words. Our immediate aim is to document their existence, as it is not at all obvious that they should occur. This involves a survey of the types of stress shift that do, or do not, occur as well as the reasons that bring them about. A major focus will be on the constraints on stress shifts. We will examine whether the emphatic function can be expressed in all linguistic items in the same way. Clearly, this assumption appears a priori unlikely. It would only stand a chance of holding true if all lexical items were similar or identical in certain respects, which they are not. Words differ in number of syllables, stress patterns and phonemic makeup. All three properties may affect the probability of stress shifts. Shorter words have a simpler prosodic organization than longer ones. They might accordingly be more willing to accommodate stress shifts because the change involves less prosodic restructuring. Another effect was discussed by Liberman & Prince (1977) . They referred to cases such as (2) as "iambic reversals". Significantly, the counterpart "trochaic reversal" has not, to my knowledge, been reported. This would suggest that stress advancements and stress retractions may have differing baseline probabilities. It is a notable property of German that not all syllables can be stressed. In particular, syllables containing a schwa are unstressable (e. g. Eisenberg 1991 , Vennemann 1991 ). On a more probabilistic level, heavier syllable structures tend to attract stress whereas lighter ones reject it (Ohsiek 1978 , Berg 1993 , Kelly 2004 ). The question is, then, how sensitive are speakers to such constraints? Do they ignore them because the stress shifts express the emphatic function and the emphatic function might best be marked by breaking the rules (see Fudge 1970) ? If, however, they respect these constraints, their means of expressing the emphatic function through stress shift would be severely curtailed. The more strongly the constraints are abided by, the more limited is the speakers' choice. With these questions in mind, we turn to the empirical analysis.
Method
Unlike Gussenhoven's experimental approach, I carried out a naturalistic investigation by collecting stress shifts in ordinary language usage. It turned out in the preparatory phase that the phenomenon of interest, while also occurring in normal face-to-face interaction, was much more frequently observed in media speech, that is, in professional speakers who were aware of the fact that their language was being broadcast. Therefore, data were mainly collected from radio and television programs, in particular, news magazines and sports reports.
Immediately upon hearing a stress shift, I wrote it down with as much of the prior and subsequent context as I could remember and as I considered potentially relevant. In a few cases, an interview was repeated on a later news broadcast. This gave me an opportunity to check the accuracy of my transcript. No divergences were found.
I decided to stop collecting stress shifts when the number of 100 types was reached. This number appeared sufficiently large as the degree of systematicity in the data was quite high (see next section). As an indication of this, the number of identical stress shifts increased considerably towards the end of the data collection period. The entire dataset is provided in the Appendix.
Data Analysis
At first, it is necessary to clarify the theoretical status of the stress shifts. How can we be sure that they really are intentional language patterns rather than errors in speech? These alternatives can only be distinguished on the basis of data sets, not individual data points. That is to say, one and the same deviant stress pattern may be the result of a cognitive malfunction or a strategic decision. Fortunately, there are heavy hints to suggest that the stress shifts as a data set are not slips of the tongue. To begin with, tongue slips are usually corrected by the perpetrator (e. g. Berg 1992) . It is true that errors involving prosody show a reduced correction rate, but stress shift errors in an English corpus were corrected in every other case (Cutler 1983: 85) . This stands in stark contrast to the data under examination here in which not a single item was corrected. The complete absence of correction supports the claim that speakers do not regard their utterances as violating their intentions. Secondly, the token/type ratio is much higher in stress shifts than in slips of the tongue. Whereas individual speech errors are to a very large extent unique phe-nomena (i. e. have a token/type ratio of close to 1.0), one and the same stress shift has an elevated probability of occurring more than once already in a relatively small database (see end of previous section). Of the 100 types in my corpus, 78 occurred once, 19 twice and 3 three times. 3 This implies that the same strategy is intentionally applied to the same linguistic item. Finally, slips of the tongue occur across-the-board, i. e. they are made by people from all walks of life in all speaking situations. However, as pointed out before, stress shifts are rhetorical devices and as such occur with an elevated probability in narrowly defined communicative contexts. All these points taken together provide a strong argument for treating the set of stress shifts as distinct from slips of the tongue.
A second interpretative problem has to be discussed. In disregard of the invariability principle with which this paper started out, some German words are subject to stress variation. Compare Télefon to Telefón 'telephone' and Márzipan to Marzipán 'marzipan'. These instances are usually taken as evidence for a diachronic change in progress, in this case a shift from word-final to word-initial stress. Could it be that, rather than being deviations from the typical pronunciations, the data under discussion are better understood as examples of language change? As in the comparison with speech errors, the answer is in the negative. The great majority of items from the stress shift corpus involve prosodic patterns which "strike the ear" Ϫ quite unlike Telefon and Marzipan, which do not under either of the pronunciations given above. The fact that the stress shifts are concentrated in media speech would lead to the conclusion that language change begins in the media, for which there is not a shred of evidence. Thus, the set of stress shifts cannot be reinterpreted as synchronic variation even though this possibility should not be entirely ruled out at the level of (a residue of) individual items. 4 3.1. Directionality
We will begin with the issue of directionality. What is the frequency of stress advancements (from left to right) as compared to stress retractions (from right to left)? To assess the role of general language structure, the stress patterns of German words have to be determined. This was done on the basis of the CELEX data pool, an electronic version of the 1984 release of the Mannheim corpus containing approximately 6.0 million word tokens of which 5.4 million come from written and 0.6 million from spoken sources (see Baayen et al. 1993) . The results for all words with one and no more than one main stress are reported below. It is immediately obvious from Table 1 that German exhibits a clear predominance of word-initial stress. Even though the percentages of initial-syllable stress decrease with increasing word length, the word-initial position is always the preferred site for main-stress placement. Note that this is a purely observational statement, which seems to conflict with received wisdom to the effect that stress is assigned from the right edge of the word to the left (e. g. Vennemann 1990 , Wiese 1996 , Alber 1998 , Féry 1998 ). However, this conflict is more apparent than real. Even right-to-left stress assignment may lead to initial stress. For example, a penultimate stress rule generates initial stress in disyllabic words. What is more, my claim about initial-stress preference is entirely descriptive (i. e. quantitative) whereas recourse to right-to-left scanning is interpretative (i. e. theory-dependent). The latter cannot thus falsify the former.
In view of the preference for initial stress, the rhythmic structure of German words furnishes a great deal more opportunity for stress advancement than for stress retraction. We may consequently expect rightward stress shifts to occur more commonly than leftward ones. Two pertinent examples follow. 'Here is nobody who is willing to speak into the microphone, let alone sing a song.' Both (4) and (5) involve trisyllabic nouns. Stress advancement is exemplified in (4), stress retraction in (5). The main stress shifts from the first to the second syllable in Almosen 'alms' and from the third to the first in Mikrophon 'microphone'.
My corpus comprises 11 % stress advancements and 89 % stress retractions. This strong asymmetry is directly counter to the expectation based on the structure of German. On the other hand, it is in keeping with the frequent mention of iambic reversals and the non-mention of trochaic reversals (e. g. Hayes 1984 , Nespor & Vogel 1989 , Post 1999 , Grigorova 2000 . Notably, it is also in line with the right-to-left scansion in metrics and the directionality of stress rules in prosodic phonology. We may conclude that leftward shifts are strongly preferred to rightward shifts.
When the data are broken down into monomorphemic and polymorphemic words (with inflections ignored), an unexpected pattern emerges. Whereas 61 out of 89 stress retractions involve monomorphemic items, 10 out of 11 stress advancements implicate polymorphemic ones (with case (4) as the only simplex word). 5 This difference is statistically significant (x 2 (1) ϭ 15.5, p < 0.001). We thus conclude that the infrequent group of stress advancements relies much more strongly on morphological structure than does the frequent group of stress retractions.
Word class
The next analysis looks at word class effects. Stress shifts may be expected to take place in open class items. Since these are the meaning carriers in a sentence and since stress shifts function to highlight part of an utterance, only the meaningful parts profit from foregrounding. Among the open class words in the lexicon, nouns constitute by far the most frequent word class. Thus, the structure of German leads us to expect nouns to be more often involved in stress shifts than all other word classes. Table 2 falsifies this hypothesis. It lists both the type frequency of the various word classes in the German lexicon and their rate of involvement in the stress shift corpus. The frequency information on the open class items was again extracted from the CELEX database. Table 2 reveals that lexical frequency is not a good predictor of the stress shift patterns. Adjectives are heavily overrepresented whereas nouns and verbs are strongly underrepresented in the stress shift data.
5. As an anonymous reviewer pointed out, stress shift No. (4) is exceptional in another respect. It violates the rule according to which the penultimate syllable receives the main stress if the final syllable has a schwa in its nucleus (e. g. Féry 1998 ). This stress shift might then illustrate a regularization process. This constitutes a nice explanation for why this item could do without morphological support. Adverbs play a minor role in either data set. Forming the absolute majority, adjectives are almost twice as commonly involved as nouns. While the frequency in general language usage cannot be ruled out as a factor influencing the rate of noun involvements, the preponderance of adjectives must have a different cause. It may be asked whether there is an interaction between word class and directionality. Restricting ourselves to the two frequent word classes in the stress shift data, we obtain the following result. Whereas the 33 nouns accommodate 26 stress retractions and 7 stress advancements, the 61 adjectives divide into 60 stress retractions and only 1 stress advancement. This difference is statistically significant (x 2 (1) ϭ 9.3, p < 0.01). It may be concluded that while the two word classes show a predominance of stress retractions, adjectives are more reluctant to accommodate stress advancements than nouns are. The noun class is more heterogeneous than the adjective class, suggesting that more factors are at work in the former than in the latter.
Morphological structure has no effect on word class involvement. That is, the predominance of adjectives over the other word classes holds irrespective of whether simplex or complex words are considered. In fact, the proportions of simplex and complex items are almost the same for adjectives and nouns.
Word length
The following analysis focuses on the role of word length which is measured in terms of number of syllables. If word length is irrelevant, the frequency distribution of stress shifts will parallel the frequency of words of different lengths in the lexicon. If, however, word length plays a role, it may affect the stress shift patterns in two opposite ways. The stress shifts may prefer to occur in shorter, or longer, words significantly more often than would be expected by chance. As shorter words tend to be more common than longer ones (at least above a certain number of syllables), a tendency towards shorter words might be interpreted as a frequency effect. A tendency towards longer words would accordingly suggest an anti-frequency effect. Table 3 has a tripartite structure. It lists the frequency of different word lengths in the entire German lexicon as well as the frequency of stress shifts as they occur in words of different lengths. For obvious reasons, the minimum word length is two syllables. The maximum word length is six syllables because stress shifts do not occur in longer words in my sample. As in the previous analysis, the CELEX database was tapped. Its entries are uninflected words. All items were included which were assigned one and only one main stress by the lexicographers. Differently put, the few items which were assigned no stress or two main stresses were discarded. All closed class items were also excluded because, as noted, they do not host stress shifts.
As parts of actual utterances, the stress shifts are located in inflected words. However, it is doubtful that inflections have an impact on stress shifts because they do not normally affect stress in German. 6 Therefore, Table 3 also reports the frequency of stress shifts as if they occurred in uninflected words. Since many bound morphemes are syllabic, this step leads to an appreciable reduction in word length. Note that this procedure not only does justice to the nature of lexical stress, it also increases the comparability of the stress shift data and the lexical entries.
The most important result to emerge from Table 3 is a divergence between the frequency/length interaction in the lexical entries and the stress shift data (x 2 (4) ϭ 16.1, p < 0.01, with Yates' correction). Whereas Professóren 'professor Ϫ professors') are exceptional (Jessen 1999) .
stress shifts in disyllabic words occur less frequently than predicted by the structure of the language, stress shifts in quadrisyllabic words occur more frequently than expected. However, there is hardly any difference in the frequency of stress shifts occurring in uninflected trisyllabic words and trisyllabic words in language structure. It comes as no surprise that this divergence is even more pronounced when the lexicon data are compared to stress shifts in inflected words. The conclusion invited by Table  3 is that stress shifts are more likely to occur in longer than in shorter words. A possible explanation for this result which immediately suggests itself is that longer words offer a higher number of opportunities for stress shifting than shorter ones and therefore are more likely to accommodate stress shifts. However, as will be shown below, each word allows for only one type of stress shift, which nullifies the assumed advantage of longer words. Thus, we seem to have come across a genuine antifrequency effect.
Context
Let us now examine the effect the immediate context has on stress shifts. It is conceivable that stress shifts are instigated by the context and function as a repair mechanism. Main stresses in adjacent syllables are a dispreferred rhythmic option. A stress shift might accordingly be a way of avoiding a stress clash (see (2) above). Such a case is illustrated in (6). 'with almost consistently good times'
The stress shift in (6) might be due to the adjacency of the main stress in konstánt and gúten, which is eliminated by moving the stress in konstant from the final to the initial syllable. However, the data do not support this contention. There are four theoretical possibilities. Let us refer to the stress shift as the new situation and the situation "before" the stress shift as the old one. A stress clash was defined over at least disyllabic words since monosyllabic items exhibit no rhythmic contrast. As can be seen from the numbers following the four options, rhythmic repair is not a factor in stress shifts. The vast majority of cases involve no stress clash at all. In six items a stress clash is avoided while a stress clash is created in three.
The limited role of context can also be seen in stress shifts implicating identical words embedded in different rhythmical contexts. Compare (6) to (7). 'Over the past few years we have made steady losses on the world market.'
The adverb konstant 'steady' undergoes stress retraction in both (6) and (7) although the contexts in which the two tokens occur are different. The adverb is followed by a stressed syllable in (6) but by an unstressed one in (7). The avoidance of a stress clash in (6) does not seem to be the motivating factor of the stress shift. This conclusion is buttressed by stress shifts occurring in inflected words. Because, as noted above, most inflections in the corpus are syllabic, stress retractions involve the prefinal rather than the final syllable. Hence, there is no stress clash to avoid. Finally, stress shifts also involve words in the final position of a sentence, i. e. words lacking a subsequent context. This shows that the subsequent context is not necessary for inducing stress shifts. The prior context plays even less of a role because the tendency to avoid stress clashes would increase the likelihood of stress advancements, which have, however, a rather low baseline probability. It may be concluded that, unlike Gussenhoven's claim for Dutch, sentential rhythm, i. e. the alternation of stressed and unstressed syllables across word boundaries, is not a factor in German stress shifts.
Subtypes of retraction and advancement
Let us take a closer look at the patterns into which the stress shifts fall. Almost nothing of interest can happen in disyllabic words as they allow for only one option each in stress retractions and advancements. However, it is of some interest to note that there are no advancements in disyllabic items in my data even though the structure of German seems to provide ample opportunity for them.
In the case of trisyllabic words, there are three ways of retracting stress and three ways of advancing stress, as listed in (8) and (9), respectively. The numbers after the stress shift patterns indicate their frequency of occurrence in the corpus (with inflections being dropped).
As can be seen from (8) and (9), the stress shifts are unevenly distributed both within the group of retractions and that of advancements as well as between the two groups. Focusing on linear distance, we may distinguish between distance and proximity shifts, the former being defined as the skipping of a syllable (e. g. shifting stress from the last to the antepenultimate syllable) and the latter as a shift of the main stress to an adjacent syllable. Proximity shifts might be expected to be more frequent than distance shifts because the distance to be traveled is shorter. However, this prediction is not borne out. Pooling the retractions and advancements, we find a clear predominance of distance shifts over proximity shifts (31: 6). The distance to be covered and the effort required by traveling thus turn out to be inappropriate metaphors for capturing the empirical patterns. The net effect of this asymmetry is that the great majority of stress shifts create initially stressed words. The word-initial position thus manifests itself as the preferred host for shifted stresses. A more detailed look discloses unexpected subpatterns. Whereas retractions strongly prefer to skip a syllable, advancements move the main stress by only one syllable. This disparity suggests that retractions are not simply mirror images of advancements. A similar conclusion was reached in subsection 3.1. where it was shown that retractions and advancements tend to involve different linguistic units. Restricting ourselves to trisyllabic uninflected words, we find that retractions generally involve monomorphemic words (26 : 5), whereas advancements do not (1 : 5). Refer to (10) and (11). Unméngen. large quantities for: Ú nmengen. 'The hot air from the heating spreads it in large quantities.'
Whereas the stress shift stays within the domain of the morpheme furios in (10), it crosses the morpheme boundary in (11) in that it moves from the first to the second morpheme of the derivation Unmengen 'large quantities'. We witness here an interaction between directionality and morphological structure. This interaction is mediated by the stress patterns that morphological structures determine. Two-part compounds are most usually stressed on the initial constituent in German (e. g. Benware 1987 ) and therefore only allow for stress advancement. However, monomorphemic words show variable stress and are therefore less biased against retractions.
The behavior of quadrisyllabic words is highly similar to that of trisyllabic items. Although the number of theoretically possible stress shift types in quadrisyllabic words is relatively high (N ϭ 12 for both retractions and advancements), only 4 are actually attested. These are reported in (12) and (13) together with their frequency of occurrence. As before, inflectional suffixes have been stripped.
As in the case of trisyllabic items, retractions outnumber advancements by a wide margin (29 : 4). Retractions start more often from the final than the penultimate syllable. Advancements, while rare anyway, appear to favor the penultimate over the antepenultimate syllable as the target of the stress shift. Numbers (12) and (13) nicely testify to the outstanding status of the word-initial syllable. All retractions move into the wordinitial position while all advancements start from it. None of the retractions and almost none of the advancements are proximity shifts. The clear majority of cases (19 out of 33) even span the entire word (from last to first syllable). All 4 advancements occur in compounds or derivations whereas compounds are not involved in retractions. We finally turn to pentasyllabic items, which display almost exactly the same properties as the quadrisyllabic ones. Consider (14) and (15). (14) a.
Again, the word-initial syllable serves as the starting point for advancements and the end point for retractions in all of the 12 cases. The greater the distance between starting and end point, the more preferred the stress shift. Not surprisingly, the advancement in (15a) involves a compound and the main stress shifts from the first to the second constituent. The issue of whether the main stress in retractions starts from the final, the penultimate or the antepenultimate syllable depends on the suprasegmental properties of the derivational suffixes terminating the pentasyllabic items. When the suffix is stress-bearing (as in konjunktur-éll 'pertaining to the economic situation'), the main stress shifts all the way from the final to the initial syllable. However, when the final suffix is unstressed (as in Dynamisíer-ung 'dynamicalization'), cases such as (14b) and (14c) are generated. All in all, the stress shift patterns are highly consistent across the various word lengths.
3.6. The stress value of the target syllable
While the preceding subsection focused on the position to which the main stress shifts, the present analysis examines the rhythmic structure of the source and target position. The guiding question is whether the stress value of the target position constrains the occurrence of stress shifts. If this stress value is irrelevant, other factors such as word position may assume a greater importance. If, however, stress plays a role, there might be a particular stress value that the target position has to have (e. g. secondary stress) for it to be able to accommodate a stress shift. In line with other researchers (e. g. Wiese 1996) , three levels of stress (i. e. primary, secondary and no stress) will be assumed, as in Abenteuer 'adventure' with primary stress on the initial, secondary stress on the penultimate and no stress at all on the antepenultimate syllable. The stress shift data are surprisingly homogeneous. In all cases without exception, the stress shifts involve an interaction of primary and secondary stress. The landing site of stress shifts is always the second most prominent syllable of the word. Unstressed syllables cannot be stressed following stress shifts which may now be interpreted as reversals of primary and secondary stress. In addition, stress shifts appear to be local phenomena because there is no evidence for ancillary restructuring in other syllables as a result of the stress shifts. Refer to (16).
(16)
Der the Kónsolidierungskurs consolidation-course wird will be beibehalten. maintained for: Konsolidíerungskurs. 'The course of consolidation will be maintained.'
The assumed rhythmic change is given in (17) whilst ignoring the second constituent of the compound.
To conclude, the presence of secondary stress imposes a very strong constraint on the occurrence of stress shifts. The reluctance of the main stress to interact with any other stress level may be understood as a prosodic-similarity constraint. Only stresses that are maximally similar can interact in stress shifts. This constraint explains the absence of a proximity effect (see preceding subsection). It is the linear distance between primary and secondary stresses within a word that brings about the preponderance of long-distance stress shifts.
Summary
By way of conclusion, the relatively small sample of emphatic stress shifts in German has been found to evince a number of robust properties. The main stress shifts much more readily from right to left than from left to right. Not only in terms of frequency do retractions differ from advancements. The two categories tend to involve different morphological complexes and concomitantly, different distances that the stress shifts travel. Stress shifts occur most frequently in adjectives, less frequently in nouns and least frequently in verbs and adverbs. They tend to involve longer words than would be expected on the basis of frequency distributions in the lexicon. The most powerful constraint on stress shifts is the prosodic-similarity constraint. Primary stress always interacts with secondary stress. Because secondary stress is usually located at the beginning of words, the word-initial syllable has a special status in stress shifts. While it is generally the point of departure in advancements, it is the typical landing site in retractions. The prosodicsimilarity constraint also explains why distance shifts are clearly more common than proximity shifts. Stress shifts are word-level phenomena. Their immediate context does not appear to play a role.
Theoretical Discussion
Our point of departure is the assumption that speakers want to be able to stress any word that they may consider especially important. A linguistic system that would grant them all the freedom that they may need is to their obvious advantage. However, the stress shift patterns were found to be highly constrained. The critical question is then how to reconcile a constraining linguistic system with the unconstrained nature of human intentions. Let us begin with an account of the predominance of adjectives in stress shifts. As noted, the preponderance of adjectives is an anti-frequency effect, and so is the underrepresentation of nouns and verbs. What is it that makes adjectives so particularly suited to coding empha-sis? We can only begin to understand why this is so when we address the more general question of what speakers normally wish to emphasize. A plausible answer is that speakers are likely to emphasize non-neutral points, i. e. parts of utterances which express their personal involvement or commitment. This involvement is seen in the positive or negative attitude that they may take towards phenomena of the world which they consider especially noteworthy. Thus, interlocutors are likely to emphasize words whose meaning is evaluative or which can be used evaluatively. By giving these words special emphasis, speakers heighten their evaluative impact. Since evaluation is a property that is assigned to a given object, it may be expected to figure most often in property words, which are adjectives, of course. And this is precisely what we find. Adjectives are more evaluative than other word classes (e. g. Strang 1970 , Dixon 1982 , Wolfson 1983 . We may consequently expect the stressshifted adjectives in the corpus to tend to have a strong evaluative component. This is in fact the case, as example (10) shows for many others.
Obviously, other word classes may also be used evaluatively. So when a stress shift occurs in these, it may be claimed to add a particular evaluative shade, as can be seen in (18) The verb sich qualifizieren 'to qualify' has a positive meaning in sports. By shifting its main stress, the reporter not only highlights the importance of this event but also expresses surprise or admiration. In any case, the shift directs the listener's attention to an aspect that the speaker deems particularly noteworthy. It is therefore no wonder that we encounter stress shifts preferably in media speech where speakers want to impress their audience by creating the impression that they talk about a significant event, that they have something significant to say about an event and that they know the ropes. This account goes some way towards explaining not only why adjectives are preferred to nouns and verbs in stress shifts but also why stress shifts seem to occur much more frequently in media speech than in face-to-face conversation.
Word class is not the only linguistic factor constraining speakers' choice of the word to be stress-shifted. As argued in subsection 3.3., word length also plays a role. Longer words are more prone to stress shift than shorter ones. I submit that the following structural reason underlies this effect. Disyllabic words are less vulnerable than longer words because a high percentage of them does not fulfil the structural requirements for stress shifts. In particular, they lack secondary stress. More than half of them consist of a syllable carrying the main stress followed by an unstressed syllable containing a schwa (e. g. Blume [blu:.me] 'flower' and Kasten [kas.ten] 'box' (Féry 1998: 105) . These final syllables are unstressable and consequently cannot be the target of a stress shift. For trisyllabic and longer items, the situation is quite different. There is usually a syllable which is secondarily stressed and which can therefore accommodate the main stress. Note that this account does not rule out stress shifts in disyllabic words with primary and secondary stress. And indeed, such cases do occur, as in konstant (see example (6)) and legal (see Appendix).
While a linguistic factor is responsible for the word length effect, a psycholinguistic one is claimed to generate the asymmetry between stress retractions and stress advancements. The language production system in healthy adults is more strongly biased towards anticipatory than perseveratory effects (Dell et al. 1997) . That is to say, upcoming elements are more likely to interfere with the current unit than already used elements. This can be clearly seen in slips of the tongue in which right-to-left intrusions outnumber left-to-right intrusions, as exemplified in (19) and (20) (Berg 1988) . This anticipatory bias increases the availability of subsequent stresses which are driven to prior portions of a word. This bias is apparently so strong that it outcompetes a structural bias which goes in the opposite direction. To repeat, as a predominantly initial-stress language, German offers much more opportunity for advancements than for retractions. Since stress shifts always target the secondarily-stressed syllable, which tends to follow the primarily-stressed syllable, the structure of the language gives advancements an edge over retractions. That this frequency bias remains without effect argues for the strength of the anticipatory bias. However, it is possible that this psycholinguistic principle is abetted by a probabilistic constraint on linguistic well-formedness that emanates from the structure of the language. Because of the initial-stress preference, words with non-initial main stress are generally disfavored. This, however, is precisely the pattern that stress advancements give rise to. As a result, a psycholinguistic and a structural factor conspire to keep the number of stress advancements to a minimum. The special status of the word-initial syllable follows naturally from the above account. Stress advancements start out in this position by virtue of the predominance of word-initial stress in German. Stress retractions in turn end up in this position because it often accommodates secondary stress in those words whose main stress falls on the non-initial syllable.
The fact that stress advancements tend to rely on morphological backup also receives a natural explanation from language structure. It is worth recalling that stress advancements have a low baseline probability of occurrence and therefore require extra facilitators. A rather mechanistic effect accounts for the elevated rate of advancements in compounds. Since, as noted, (two-member) compounds are almost always initially stressed, they cannot help but generate advancements. What may additionally facilitate stress advancements in compounds is the fact that the second morphological constituent is rather strongly stressed and thus an ideal target for stress shifts.
The structural pattern is quite similar for derived words in the corpus. We find stress advancements in words with a prefix carrying the main stress and a stem which by its very nature is rather strongly stressed, as in Un-mengen 'large quantities' (see (11)) and um-ge-wandelt 'transformed' (see Appendix). The similar stress levels of the constituent morphemes facilitate the exchange of stress values and thereby heighten the probability of stress advancements involving morphologically complex items. No such support is required for stress retractions.
It was observed in subsection 3.2. that directionality interacts with word class. Relatively more advancements are found in nouns than in adjectives. This interaction also has a structural cause. Nouns are much more liable to compounding than adjectives. In view of the facilitatory effect of compounding and the "needy" nature of advancements, it is not surprising to find more advancements in a word class which makes relatively heavy use of compounding.
The prosodic-similarity constraint (see subsection 3.6.) explains why distance shifts outnumber proximity shifts. The principle of rhythmic alternation whereby stressed syllables are followed by unstressed ones (or vice versa) discourages the adjacency of similarly stressed syllables. So the similarity constraint can only be respected if the proximity constraint is violated. This leads us to the more general issues of why stress shifts are subject to a similarity constraint and why this constraint is stronger than others. Similarity constraints abound in language and cog-nition. Similar items are cognitively represented in similar fashion. If we construe this as partial overlap, the access of a given item cannot occur independently of a similar, overlapping item. Put in activation terms, when a target item is accessed, similar items are co-activated to a certain extent. The higher the level of co-activation, the greater the risk of interference. This explains why primary stresses interact only with secondary stresses in the database. The latter are simply more available than lower stress levels.
The reason why the similarity constraint outstrips the proximity constraint lies in the hierarchical nature of language. Whereas flat representations support proximity effects, hierarchical representations support similarity effects. In competent adult spoken language, hierarchical structure prevails over flat structure (Berg 2008) . Since the data are from linguistically competent adults, it is only to be expected that the similarity constraint wins out.
The empirical fact that stress advancements travel shorter distances than retractions does not imply that the proximity constraint is active in the former but inactive in the latter type. Again, this difference has a purely structural cause. It follows from the asymmetrical distribution of stress levels, in particular the main stress, across the word. As mentioned before, the initial syllable is privileged in accommodating primary (and secondary) stress whereas finally stressed words are rather uncommon. Stress retractions are therefore likely to move to the initial syllable (irrespective of whence they come) whereas advancements are unlikely to move to the final syllable. As a consequence, the latter cover a shorter distance than the former.
This study has shown that speakers are clearly sensitive to secondary stress. Specifically, they are able to discriminate secondary stress from stronger and weaker stress levels. How do they do so? For primary stress, the answer seems straightforward because the main stress must be part of an item's lexical representation owing to its variable position in German words. Speakers may accordingly be assumed to access the lexical representation for the identification of primary stress. If secondary stress is predictable, as Alber (1998) argues, it need not be represented in the mental lexicon. Secondary stress would then be computed on-line and have to be read off the metrical structure. This reasoning leads to a notable problem. Different information stores are consulted for the location of the two stress types. Whereas primary stress is identified in longterm memory, secondary stress is identified in working memory. While this is theoretically possible, it is not an ideal solution. Since speakers must consider primary and secondary stresses simultaneously, it would be more efficient to extract this information from the same source. There are two theoretical possibilities to accomplish this. Since primary stress may be hypothesized to be passed on to working memory, speakers would carry out the comparison of stress levels in this component. Alternatively, if secondary stress is represented in long-term memory like primary stress, speakers would draw on this information store for the identification of stress levels. More can be said in favor of the former than the latter alternative. As working memory is the place in which the stress shifts are performed, it is just the component where the information on which stress shifts rely needs to be made available. This hypothesis has the additional advantage of being compatible with the two possible localizations of secondary stress. If it is permanently stored, it will be "handed down" much like primary stress; if it is not permanently stored, it is generated and exploited in working memory.
Conclusion
One of the most intriguing points raised by the stress shifts is their highly constrained nature. On a priori grounds, we would expect the linguistic system to grant speakers a maximum of freedom of expressing themselves as they please. More particularly, the ideal system would allow speakers to stress-shift any word they like. One of the major results of this study is that this is not so. The constraints on stress shifts are so severe that only a minority of lexical items are eligible. As stress advancement is hardly an option, only (the rather uncommon) words with the main stress on the non-initial syllable can undergo stress shifting. For instance, while the evaluative adjective spektakulär 'spectacular' and the intensifying adverb totál 'totally' can be stress-shifted (because of their main stress on the final syllable), the large number of initially stressed items cannot. The same goes for prefixed (and pseudo-prefixed) items with second-syllable stress in which the first syllable is always unstressed, as in be-éindruckend 'impressive' and gelú ngen 'successful'.
Theoretically, speakers can work around this problem in two ways. They can either refrain from stress shifting and, in doing so, leave their intention of highlighting a part of their message unexpressed; 7 or they may resort to alternative means of emphasizing a part of their utterance such as manipulating pitch and amplitude. Strictly speaking, this latter option is only available if heightened pitch and stress shifting are functionally equivalent. Unfortunately, it is not known whether speakers use the one in compensation for the other. It seems unlikely that speakers allow themselves to be silenced by the unavailability of stress shifting.
7. The premise here would clearly be that intentions can be formed independently of any linguistic support.
After all, resorting to other means of emphasis, even in the absence of full synonymy, renders them more communicatively successful than leaving their intentions unexpressed. However, it is not at all clear that this logic adequately describes speakers' actual strategies of emphasis. As next to nothing is known about the relationship among these strategies, it remains an open question whether speakers accept the limits of language and let go of their intention of expressing emphasis (if not refraining from forming the idea altogether) or whether they use alternative means of expression even if these do not fully match their intentions. This is an important avenue for future research.
